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IKBOCUCTJC* 


'this  report  has  been  prepared  in  accordance  vith  the 
requirements  of  Item  7  of  Contract  Somber  AF33 (657) -7868  and 
is  the  twenty-ninth  in  a  series  of  monthly  reports  covering 
activity  on  the  XC-lk2A  VTOX.  Transport  Aircraft  Program. 

This  report  is  devoted  specifically  to  a  suaaary  of 
progress  far  the  month  af  May,  196k. 


1 


At  the  end  of  May,  196k,  the  XC-lk2A  program  mi  considered  to  be  ap¬ 
proximately  two  weeks  behind  schedule,  accept  far  tool  maintenance  sod  design 
changes,  the  tooling  task  was  complete,  the  engineering  effort  83^  complete  and 
the  manufacturing  work  complete.  Final  assembly  and  installation  work  on 
the  #1  aircraft  progressed  to  the  point  by  add-Mgy  wherein  the  aircraft  was 
moved  from  the  final  assembly  line  to  the  airport  area  far  pslntixg,  fuel  cali¬ 
bration  tests  and  Installation  and  checkout  of  the  engines  and  transmission 
system  prior  to  initiation  of  the  50-hour  tie-down  test  anticipated  the  latter 
pert  of  June.  The  #2  aircraft  moved  from  the  final  assembly  area  to  the  test 
lab  in  early  May  for  flight  test  calibration  work  and  controls  and  systems  checks. 
At  the  end  of  the  month  the  aircraft  wr  s  on  schedule  for  return  to  the  manufactur¬ 
ing  area  by  aid-June  far  completion  of  final  installation  and  operational  check¬ 
out  work  leading  to  first  flight  on  this  aircraft  In  July.  At  the  end  of  the 
month  the  #3,  k  and  5  aircraft  were  on  schedule  toward  shop  completion  in 
September,  borewber  and  December  196k  respectively. 

The  static  test  program  mode  significant  progress  during  the  month  com¬ 
pleting  all  work  on  the  longitudinal  system  and  initiating  drop  tests.  By  tbs 
end  of  the  month,  the  scheduled  standard  phase  of  the  drop  test  program  was 
essentially  complete  with  the  remainder  of  the  effort,  which  will  include  less 
severe  condition  drops,  to  be  complete  by  mid-June.  A  significant  milestone  was 
achieved  during  the  month  in  that  the  flight  control  simulator  completed  suffi¬ 
cient  testing  by  22  May  to  clear  the  aircraft  for  first  flight.  Build-up  and 
checkout  of  the  PITS  rig  continued  during  the  month  with  the  anticipation  of 
starting  functional  testing  in  June.  The  main  propeller  integral  gearcases 
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bee tme  available  vltb  heat  rejection  fixes  incorporated  aad  vere  installed  and 
>eisg  cheeked  out  on  the  PITS  rig  at  the  end  of  the  reporting  period.  The  first 
tvo  sain  propeller  integral  gear  cases  for  Installation  In  the  #1  aircraft  bed— e 
available  daring  May. 

TWo  fin  proposals  were  submitted  during  the  month: 

Repeir  of  T-6V-1  Engine  Sex.  Xo,  260106 

Ground  and  Flight  Transition  Training 


TOTAL  PROGRESS 
POSITION 


23511  UL 


HEfEIOPSaBKT  CF  XC-li2A  ^3©  »62EI22KriC»  OF  7&E  YS&E*nZ& 

MODELS 

1-A.l  imSKUSaoaTB 

3be  #1  aircraft  grogreaaefl  saff Silently  with  ■ao&ajp  an d.  final 
Installation  mark  during  the  mcarth  so  that  It  wa>  acred  to  the  airport  area  -on 
15  Megr,  followed  by  palasiag,  fhel  system  teata  and  partial  cowpletian  of  trans¬ 
mission  qrstta  isst&HatlOBS.  3he  flrvt  main  integral  geareaae  to  hare  passed 
acceptance  teating  at  9aail.to8i  Standard  ana  received  at  137  at  26  May  for 
installation  in  the  £l  aircraft.  3be  $2  aircraft  m  transferred  to  the  test 
lab  on  9  May  fat*  SCP  10  calibration,  control  system  rigging  *««d  hydraulic  and 
control  system  checks.  At  ihe  end  of  the  month  It  was  caper ted  that  the  air¬ 
craft  would  be  returned  to  the  manufacturing  area  by  mid-June  as  ached. led  far 
completion  of  final  installation*  and  operational  checkout  work  leading  to  first 
flight  in  July.  At  the  end  of  lfcyv  the  #3  aircraft  was  on  schedule  in  the  final 
installation  line  toward  shop  completion  in  Septofeer,  the  #*  aircraft  on  schedule 
in  the  nose  and  mid- section  fixtures  toward  shop  completion  in  Soresher  nod  the 
#5  aircraft  slightly  ahead  of  achedale  in  the  lower  and  upper  mid- sect  ion  fix¬ 
tures  toward  shop  completion  in  'Seceaber,  19&. 

Production  shafting  was  successfully  booed  internally  to  remove 
decarbarixatiop  and  suspected  surface  cracks.  At  the  end  of  May,  the  first  air¬ 
craft  set  of  shafting  was  ready  for  bearing  installation  and  balancing.  The 
reworked  ball  splines  were  successfully  acceptance  tested  during  the  reporting 
period.  3he  #3  wing  was  shipped  f.om  Bj ran  to  137  on  27  May.  3he  #■  wing  coo- 
tinned  in  the  pickup  station  with  delivery  projected  for  early  August,  ihe  #5 
aft  section  and  mirrmng*  was  expected  to  complete  fabrication  in  early  June. 

1.A.2  VBOBOM  AHEAS 
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XJL2.1  Bear  Bnglnr  Meant* 

■24w  alternate  —trrl  >1  (Vitaa-A)  dlarauBsed  in  itoe  reaper!  for 
2a*t  acntfc  resulted  in  ansat.lsfactory  jii  i  “i  n  —in  i  ;  Bowercr,  -ta—  -renggr  developed 
a  nonet  attuning  ©.E.  silicone  s&d  Tear  off  tbeae  nomrt*  wen  uaflergjoisjg 
Engineering  ev* InaUcm  at  "the  end  of  Hqr  altl  rcirJtj  expected  hy 
l-A.2-2  Servo  Isolation  Y*2re  Bjrrteat} 

&TTloa«Iy  reported  silting  dlfffcaltles  vH±  Ha e  Boases?  valves 
were  dial** bed  daring  Mqr  iy  rhaiglag  to  Bendix  —Ives  alto  a  sofriciemt  safes' 
of  —ire*  being  diverted  frost  — «"*»«'—  yograa  to  satisfy  t—adj  rf 1  seeds. 

23H  i.b  gaBamni  or  s»he  «s?  msuse  (so^oeie) 

23W  2  TXXJStmm  cr  ax»?  (Coaplete) 

233*  3  CaOOHD  TEST  29QGBM 

3-1  ACCOK3HMKCS 

3-1-1  Vlad  Tumrl  (Coaplrte) 

3-1-2  Stractarml  Siesta 

3 -1-2-1  &jgiae  Knot  fflaect  Seat* 

Qosliflcatiae  testing  of  iabe  anr  yocmeaect  integral  gear  case 
adapters  wi  napletad  on  32  Hq r.  One  each  of  tise  220-55525-1  and  .3  sad  erne  eac£ 
of  tfce  220-95526-1  and  -3  adapters  satisfactorily  eitestood  design  nltiaate  ten¬ 
sion  ccapressian  loads. 

3- 1.2.2  Static  3est  ftxgraai 

3- 1.2.2. 1  lastruaestetian 

Static  test  article  iaatz— —station  soatlaaed  an  sd— dale. 

3. 1.2. 2.2  Aircraft  ITop  5ests 

Ibe  first  test  drop  (5  fp«  si airing  speed)  was  conducted  an 
6  Nt?.  A  total  of  27  drops  —re  node  during  the  north  of  Msgr.  three  nose  gear 
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metering  pin  changes  and  two  modifications  of  the  210-34601-1  main  gear  hearing 
had  been  made  racing  the  test  program  at  the  end  of  th^  month.  A  redesign  of 
the  main  gear  meterihe  pin  will  pro! ably  be  required  beiore  completion  of  the 
drop  test  program.  (SeeS»ragraph  3. 1.2. 2. 3,  Item  8' 

3. 1.2. 2. 3  Aircraft  Stable  Test 

In  accordance  witbythe  requirements  of  the  Contract  Data  Require¬ 
ments  Document,  progress  of  the  static  t*^st  program  is  reported  as  required  by 
Specification  MIL- A- 3868  (ASG)  (paragraph  ^8^).  Hie  schedule  on  page  9  pro¬ 
vides  a  graphic  presentation  of  the  static  tests  ❖qnducted  to  date  and  the  revised 
estimates  for  accomplishing  the  remainder  of  the  stati^test  program.  In  the  dis¬ 
cussions  that  follow,  the  paragraph  numbers  and  titles  refeXto  those  shown  on  the 
schedule  on  page  9* 

1.  Jig  Wing  -  Complete 

2.  Wing  Chordwise  and  Engine  Mount  Wing-Up  Plight  -  Complete 
Test  results  of  the  ving-up  flight  condition  test  and  engines 

mount  test  were  prepared.  LTV  Report  2-59900/3RS20,  Part  in  test  results  will 
be  submitted  to  ASD  in  June,  1964. 

3.  Aileroa/Flap  Operation  (Aileron  Function)  -  Complete 

Hie  aileron  operational  tests  results  were  prepared.  LTV 
Report  2-59900/3R812,  Part  I  test  results  will  be  submitted  to  ASD  in  June,  1964. 

h.  Aileron/ Flap  Operation  (Flap  Function)  -  Complete 

Hie  flap  operational  test  results  were  prepared.  LTV  Report 
2-5990C/3R812,  Part  I  test  results  will  be  submitted  to  ASD  in  June,  1964. 

5.  Slat  Operation 

As  reported  in  April,  the  inboard  slat  210-80090-3  failed  to 
loch  properly  under  90^  of  the  Condition  I  loads.  The  slat  was  returned  to 
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Manufacturing  for  codification.  Tests  are  scheduled  to  resume  in  July,  1964, 

6.  Control  Surfaces  and  Linkage  on  Wing 


a  and  d  Ailerons 

The  aileron  static  test  will  be  resumed  in  July  after 
structural  modifications  have  been  incorporated  on  the  210-60116  inboard  static 
test  aileron. 


b  and  e  Flaps 

Results  of  the  flap  operational  and  static  tests  were 
prepared.  LTV  Report  2-59900/3R812,  Parts  I  and  II  will  be  submitted  to  ASD  in 
June,  1964. 

c  and  f  Slats 

Static  load  tests  of  the  inboard  slat  aie  scheduled  to 
be  conducted  in  July  after  completion  of  the  slat  operational  tests. 


g.  Control  Linkage  in  the  Wing 

'Hie  propeller  pitch  control  linkage,  210-53200,  assembly 
was  tested  to  15056  limit  load  cn  28  May  1964. 

7.  Static  Test  of  Control  Linkage  located  in  the  Fuselage 

b  and  c  Tests  of  the  aileron  and  rudder  systems  are  sched¬ 
uled  to  start  in  June,  1964. 

8.  Prop  Test 

The  drop  test  program  was  started  6  May.  A  sunmary  of  the 
tests  conducted  in  May  1964  is  presented  as  follows: 

Date  Drop  Ho.  Sink  Speed  Aircraft  Attitude 


6 

7 

8 


0 

1 

2 


Sink  Speed 
(feet  per  second) 

5. 

8.6 

9.0 


3  Pt. 
3  Pt. 
3  Pt. 


STOL 

STOL 

STOL 
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(Continued) 


Date 

Drop  *0. 

Sink  Speed 

Aircraft  Attitude 

(feet  per  second) 

9 

3 

10.0  (1) 

3  Pt. 

STOL 

11 

4 

8.6 

2  pt. 

STOL 

12 

5 

10.0 

2  pt. 

STOL 

13 

6 

11.0 

2'pt. 

STOL 

13 

7 

11.5 

2  pt. 

STOL 

14 

8 

12.0 

2  pt. 

STOL 

15 

9 

8.6 

2  pt. 

VTOL 

15 

10 

10.0  (2) 

2  pt. 

VTOL 

16 

11 

10.0 

3  Pt. 

STOL 

16 

12 

11.0  (3) 

3  P*~ 

STOL 

19 

13 

11.0 

3  P** 

STOL 

19 

l4 

12.0 

3  Pt. 

STOL 

20 

15 

10.0 

3  Pt. 

VTOL 

20 

16 

11.0 

3  Pt. 

VTOL 

20 

17 

12.0 

3  Pt. 

VTOL 

21 

21 

18 

19 

11.19  (overload)  3  pt. 

11.19  (overload)  3  pt. 

VTOL 

STOL 

22 

20 

10.0 

Bose  First 

STOL 

23 

21 

11.0 

Hcse  First 

STOL 

23 

22 

12.0 

Hose  First 

STOL 

25 

23 

10.0  (4) 

Hose  First 

VTOL 

25 

24 

11.0  (5) 

Hose  First 

VTOL 

27 

25 

11.0 

Bose  First 

VTOL 

28 

26 

12.0 

Hose  First 

VTOL 

28 

27 

10.0  (6) 

2  pt. 

VTOL 

BOTES: 

£j 

1  Bose  Gear  metering  pin  change 

required. 

1  Main  Gear  metering  pin  change 

required. 

3 

1  Bose  Gear  metering  pin  change 

required. 

(4J 

1  Main  Gear  210-34601-1  bearing 
for  this  drop. 

rework 

(5)  Bose  Gear  metering  pin  change 

required. 

(6)  Main  Gear  210-34801-1  bearing 

rework 

for  this  drop. 

Changes  in  test  sequence  and  repeat  drops 

have  been  required 

because  of  ottering  pin  redesign.  Die  drop  test  program  is  anticipated  to  be 
complete  by  aid- June. 

9-  Symmetrical  Test 

The  Syanetrical  Test  Plan  Report  2-5990O/3R82O,  Part  I,  was 
approved  by  ASD.  In  comparing  the  loads  used  in  the  test  plan  with  the  final 
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loads  shown  in  the  loads  reports  it  was  decided  that  a  new  test  plan  was  required 
for  the  symmetrical  test,  This  new  plan  will  be  submitted  to  ASD  in  June,  1964. 

12.  Viog  Tilt  Operation 

The  Wing  Tilt  Operational  Test  Plan,  Report  2-59900/3R820, 

Part  V,  was  approved  by  ASD. 

13.  Seat  Support  Structure 

Test  results  of  the  Seat  Support  Structure  test  were  com¬ 
pleted.  UN  Report  2-59900/3R823,  Part  U,  test  results  will  be  submitted  to  ASD 
in  June,  1964. 

21.  UHT  Static  Test 

Static  tests  of  the  UHT  were  not  conducted  in  May  as  scheduled. 
Ihe  test  plan,  LTV  Report  2-59900/3S8l6,  had  not  been  approved  by  ASD  at  the  end 
cf  May. 

22.  ECP  10 

The  #2  aircraft  vertical  tail  calibration  was  completed 


13  May  1964. 

3.1.3 

3.1.3.1 


Flight  Control  System  Tests 
Prop  Pitch  Actuator  Transfer  Valve 
The  remaining  20  hours  of  the  second  100-hour  endurance  cycle  on 
the  main  transfer  valve  assembly  utilizing  ductile  iron  outer  sleeves  was  com¬ 
pleted  on  5  May.  A  disassembly  and  visual  inspection  revealed  the  sleeves  to  be 
in  good  condition.  56  further  endurance  testin'  is  planned  prior  to  the  transfer 
valve  qualification  program  which  is  scheduled  to  start  in  June. 

3. 1.3.2  Flight  Control  System  Test  Stand 

Closed  loop  checkout  of  the  simulator  continued  with  clearance  of 
the  control  system  for  first  flight  achieved  on  22  May.  This  clearance  is  far  ten 
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TAIL  PROP  ICC  AT  LTV  (H.S.) 
MAIN  PROP  IGCAT  LTV  (H.S.) 

PITS  TESTS 

TOTAL  PROGRESS 
POSITION 


degrees  wing  incidence  or  less-  Closed  loop  terta  were  then  started  for  the 
transition  and  hovering  modes. 

3-1- 3-3  Airplane  Control  and  Hydraulic  System  Tests 

Control  and  hydraulic  system  tests  were  started  on  the  #2  air¬ 
craft  on  21  Hay.  The  tests  continued  through  the  end  of  Key  on  schedule  and  are 
expected  to  be  completed  in  aid-  June  * 

3-1o4  Engine  System  (Complete) 

3*  1-5  Airplane  Vibration  Tests 

3.1. 5-1  UHF  Vibration  Tests 

3-1. 5*1*1  Vibration  tests  on  the  #3  aircraft  UHT  installed  in  a  rigid  test 

fixture  were  performed  on  k  May. 

3-1. 5*1-2  Vibration  tests  on  the  #2  aircraft  UHT  installed  on  the  #2  air¬ 

craft  were  performed  on  22  Mi ay. 

3-1-6  Fifty-Hour  Tie-Down  Tests 

The  checkout  procedure  far  the  50-hour  tie-down  tests  was  prepared. 
A  technical  review  of  the  tie-down  program  is  scheduled  at  ASD  on  9  June  including 
the  test  set-up,  the  run  plan,  and  checkout  phase. 

3.1-7  Transmission  Sy  tern  Tests 

3. 1.7.1  Main  Integral  Propeller  Gear case  System 

3.1. 7*1.1  Engine  Systems  Test 

The  main  IGC  propeller  50-hour  qualification  penalty  run  was 
initiated  and  interrupted  after  4i  hours  in  order  to  acceptance  test  the  #1  air¬ 
craft  units.  Deviations  were  requested  and  granted  to  acceptance  test  #1  aircraft 
units  without  functional  testing  of  the  overrunning  clutch  and  propeller  decoupler. 
3. 1.7. 1.2  Back- to -Back  Test 

The  left-hand  main  IGC  back-to-back  development  tests  were 
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completed  and  the  qualification  test  initiated. 

3*1*7 .2  Back- to- Back  Test  Stand* 

3. 1.7*2. 1  Pivot  Gear case 

Bie  210-75912,  -75913*  -35961,  35977  end  35979  gears  were  re¬ 
worked  to  include  an  undercut  in  the  earner  radius  between  the  gear  head  and  the 
bearing  land.  Gear  head  surface  was  shot  peened  iwcitid-tng  the  undercut. 

An  attempt  on  7  Hay  to  get  20  Million  cycles  at  full  load  on  the 
reworked  35977  bevel  gear  ended  at  6  Million  cycles  with  failure  cf  the  35967 
shaft  in  the  slave  gear case.  The  35961  and  35963  gears  in  the  slave  gearcase 
were  also  found  to  be  cracked.  (The  ball  bearing  on  the  35968  gear  looked  good). 

A  teardown  inspection  of  the  specimen  gearcase  was  conducted  and 
revealed  the  following  discrepancies : 

a.  There  was  a  crack  in  the  35399  housing  half. 

b.  The  3596k  shaft  splines  were  cracked  and  there  was  moderately 
heavy  fretting  corrosion  on  the  splines  and  pilot  shoulder. 

c.  The  35963  gear  had  equivalent  Ihetting  on  parts  mating  with 

the  3596k  shaft. 

d.  There  was  loss  of  torque  on  major  bearing  stacks. 

e.  A  scuffing  pattern  was  observed  high  on  the  heels  of  the 

35977  gear  teeth. 

Corrective  action  as  follows  was  taken: 

a.  Radius  the  fillet  area  around  the  support-  far  the  35399 

housings. 

b.  Review  clasp- up  of  bearing  stacks. 

c.  Add  more  locking  pins  to  steel  pivot  liner. 
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d.  Electron-beam  weld  the  35963  gear  onto  the  3596k  abaft. 

(Eight  sets  were  shipped  hack  to  Indiana  Gear  Works  to  he  so  welded. ) 

e.  Salvage  the  35399  housing  by  He  Hare  veldie^,  add  brackets, 
reassemble,  and  finish  the  10  million  cycle  endurance  run. 

Four  sets  of  electron-beam  welded  gear  and  shaft  assemblies 
were  received  on  22  Nay.  After  inspection  they  were  sent  to  local  outside  pro¬ 
cessing  sources  for  shot  peening  and  electrolysis  nickel  plating.  The  final  three 
sets  are  scheduled  to  arrive  at  the  Hiller  facility  on  3  June. 

The  acceptance  test  of  the  #1  aircraft  gear  case  was  completed  on 
31  Hay,  and  a  subsequent  tesrdovn  inspection  revealed  that  the  353^1  clutch  drive 
shaft  showed  plastic  defamation  of  the  spline  at  the  clutch  end.  The  amount  of 
twist  was  approximately  20  degrees.  This  was  caused  by  the  Inadvertent  operation 
of  the  gearcaae  tilting  mechanism  with  the  clutch  locked  in  at  3000  psi.  An 
interlocking  device  is  being  installed  on  the  test  stand  to  prevent  reoccurrence. 

Analysis  of  this  condition  revealed  that  a  load  of  approximately 
38,T0O  inch  pounds  had  been  applied  to  the  shaft,  equivalent  to  1.39  times  the 
ultimate  design  load  or  3»5kO  bp.  This  loading  exceeds  the  loading  requirements 
sub  required  by  the  static  test  of  the  pivot  gearcaae  by  approximately  h  percent. 

As  this  loading  exceeded  the  yield  point  of  the  part,  this  assembly  is  not  con¬ 
sidered  suitable  for  flight;  however,  the  parts  will  be  inspected  and  salvaged 
for  the  static  test  assembly  where  suitable  acceptance  test  of  a  second 
unit  was  initiated. 

Gears  were  sold  etched  to  determine  grain  flow  direction  and  it 
was  found  that  the  75913  and  35977  gears  had  cross  flow  of  grain.  Hew  forgings 
were  purchased  and  new  gears  ware  being  expedited  at  the  .od  of  May.  Replacement 
gears  will  be  available  approximately  10  August,  at  which  time  the  PITS  gearcaae 
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will  be  disassembled  and  the  new  gears  lacarpocrated.  In  the  interim,  the  existing 
gears  are  considered  suitable  for  50-hour  life. 

Replacement  gears  far  the  aircraft  gear  cases  will  be  available 
30  August  and  it  is  planned  to  install  the  new  gears  as  follows: 

Aircrafts  Bos.  1,  2  and  3  Original  Gears  to  be  replaced 

at  the  50-hour  overhaul  period. 

Aircrafts  Bos.  h  and  5  Replacement  gears  to  be  Installed 

prior  to  delivery. 

3.1.7.2.2  'Rri-Oirectioaal  Gear  cases 

Bew  210-75997  and  210-75998  gears  and  210-35362  gear  assemblies 
were  made  available  during  the  month.  Pour  additional  sets  of  gears  were  promised 
for  receipt  at  month  end.  The  beryllium  copper  scavenge  pimp  drive  gears  were 
finished,  but  salvage  action;  on  the  bearing  Journals  had  to  be  taken.  This 
salvage  consisted  of  electroless  nickel  plating  the  Journals  to  proper  size. 

Bew  schedules  were  prepared  far  the  gearcases.  Acceptance  testing  of  the  #1 
aircraft  trl-directlonal  gear  case  began  on  29  Bay  with  the  following  results: 

Inspection  of  the  gearcase  prior  to  the  final  test  revealed 
severe  tooth  wear  on  the  pimp  drive  gear  (7591^-2).  Total  running  time  on  the 
gear  was  five  hours.  DIET  tests  run  concurrently  with  the  assembly  and  acceptance 
testing  of  the  beryllium  copper  gear  revealed  wearing  characteristics  similar  to 
those  on  the  former  alimlnum  bronze  gear.  The  exact  c  suse  of  the  severe  wearing 
condition  is  not  known  at  this  time;  however,  lubrication  and  possible  mis¬ 
alignment  are  believed  to  be  contributing  factors. 

The  following  action  was  being  taken  at  the  close  of  the  reporting 

period: 

(l)  Replace  worn  gear  7591^2  with  a  new  aluminum  bronze  gear 
7591^1. 
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(2)  Relocate  oil  Jet  to  input  side  of  7591^-1  gear. 

(3)  Conduct  acceptance  testing  vith  special  monitoring  of  the 
new  gear. 

3. 1.7.3  Propulsion  Integrated  Test  Stand  (PUS) 

The  wing  tilt  system  ras  installed  and  checked  out,  end  the  CSD 
declutching  unit  rigged.  Fabrication  was  begun  of  a  seta!  center  leading  edge 
to  replace  the  inadequate  plexi-glass  section.  Checkout  was  completed  of  the 
power  cart  «nefcnp  Him»  synchronized  interlock.  The  PITS  right-hand  main  IGCs  and 
propellers  were  received  at  PIES  on  11  May  with  ail  the  baffles  and  rework  re¬ 
sulting  from  the  50-hour  qualification  test  on  the  right-hand  J3GC  propeller 
installed. 

T^ie  tail  rotor  transfer  valve  was  rebuilt  and  leak- tested.  Ving 
tilt  friction  adjustment  and  Installation  of  vibration  pickup  bracket  on  the 
engine  was  completed.  Die  tain  rotor  gearbox  lube  oil  pump  was  installed.  Fabri¬ 
cation  of  steel  drag  strut  drill  templates  and  wing  drag  strut  load  path  beefup 
was  completed.  Completed  checkout  running  on  engine  #1  with  satisfactory  results. 
The  prop  pitch  control  system  was  synchronized. 

The  pus  test  plan  was  revised  to  incorporate  all  ASP  requested 
chaqzes  with  certain  exceptions  ter  which  explanations  were  given.  Submission  of 
the  test  plan  to  ASD  is  anticipated  in  early  June. 

3. 1.7.  h  Structural.  Test 

3.1.7.4.1  Wing  Shaft  Fatigue 

trying  of  the  ving  shafts  was  completed.  The  shaft  instrumenta¬ 
tion  slip  rings  passed  acceptance  tests.  All  slip  rings  will  be  balanced  on  their 
respective  shafts.  Two  independent  metallurgical  tests  by  I/TV  and  HAC  on  failed 
inner  races  of  the  1912-S2Z-5  bearing  revealed  hydrogen  embrittlement.  It  *as 
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decided  to  obtain  new  bearings,  with  the  exception  that  the  present  bearing  would 
be  acceptable  for  PITS  after  certain  rework  and  successful  dead  load  (deformation) 
testing  for  1 6  hours  at  2250  lbs.  A  set  of  -5  bearings  for  PITS  was  dead  load 
tested  for  use  on  the  PITS  wing  shafts  during  the  pre - operational  and  operational 
checkout.  Hew  bearings  (48  total)  are  to  be  on  dock  at  Hiller  on  8  and  30  June 
with  additional  units  to  follow  in  August. 

The  new  bearing  configuration  will  delete  the  cadmium  plate  from 
the  entire  inner  race  and  frcm  the  outer  race.  The  aligning  ring  will  be  cadmium 
plated  and  all  rework  done  on  the  -5  bearings  will  also  be  accomplished  on  these 
bearings,  except  that  there  is  no  requirement  to  dead  load  test  the  inner  races 
for  hydrogen  embrittlement.  The  bearings  are  to  be  zinc  chrcoated  after  installa¬ 
tion  on  the  shafts  to  afford  corrosion  protection. 

3. 1.7. 4. 2  Fuselage  Shaft  Static 

It  was  decided  not  to  hone  the  fuselage  shafts  because  the  I.D. 
surfaces  of  the  randan  samples  were  clear  of  surface  tears  or  cracks. 

The  Saginaw  ball  spline  coupling  was  reworked  as  reported  in  the 
report  for  last  month  and  successfully  completed  111  hours  of  quality  assurance 
testing  (30  hours  at  240  hp,  30  hours  at  85O  hp,  and  50  hours  at  950  hp).  Static 
test  of  the  unit  with  the  5/16-inch  screws  was  conducted  up  to  lBO  percent  of 
limit  load  without  permanent  set  failure.  It  was  found,  however,  that  a  screw 
torque  of  300  inch-pounds  would  not  develop  sufficient  friction  to  keep  the  bolts 
from  loading  in  shear.  The  cadmium  plating  was  removed  frcm  the  mating  flange 
surfaces  and  the  univ  retested  with  satisfactory  results.  Ho  slippage  occurs  up 
to  56  percent  of  limit  load  (950  hp).  Acceptance  testing  was  underway  at  the  end 
of  May. 
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3.1.7.4.3 


Wing  Shaft  Static 

The  wing  cross- shaft  test  was  conducted,  with  the  specimen 
reaching  162  percent  of  limit  torque  without  failure,  at  which  time  the  torque 
inducer  bottomed.  The  Bend  lx  ball  spline  coupling  was  removed  and  the  torque 
increased  to  l8o  percent  times  limit  when  the  shaft  failed.  With  the  wall 
thickness  material  properties  correction  on  the  shaft,  the  test  can  be  considered 
a  success. 

3*1.8  Fuel  System  Tests 

3. 1.8.1  Forward  Transfer  Ceil  Qualification 

The  qualification  tests  were  started  on  22  May.  Low  pressure 
leak  tests  of  the  bladder  cell  were  completed,  The  cell  was  installed  in  the 
cavity  and  the  cell  installation  pressure  tested.  The  tests  will  be  complete  in 
June. 

3. 1.8.2  The  aircraft  fuel  system  tests  were  successfully  completed  on  #1 
aircraft  on  23  May. 

3-1-H  Hydraulic  System 

3.1.11.1  Component  Qualification 

3-1-11.1.1  UHT  Actuator  Components  -  Qualification  tests  were  completed. 

3.1.11.1.2  PC-2  Reservoir  -  The  life  cycling  tests  were  completed;  however, 

on  disassembly  of  the  reservoir  for  the  post  endurance  inspection,  a  crack  was 
noted  in  the  piston  to  rod  radius.  The  failure  was  attributed  to  a  piston  material 
problem.  Consequently,  a  piston  of  different  material  but  of  identical  configura¬ 
tion  will  be  incorporated. 

3.1.11.1.3  Aileron,  Rudder,  Pitch  Stabilization  and  Roll  Feel  Isolation 
Actuators  -  All  qualification  tests  through  pressure  cycling  endurance  have  been 


completed  thus  ter 


ENGINEERING  DATA 


ITEM  4 

4.1  ACCOMPLISHMENTS 

During  May  the  engineering  effort  continued  to  he  devoted  to 
support  of  the  manufacturing  and  test  programs  as  veil  as  the  preparation  of 
required  program  documentation.  At  the  close  of  the  reporting  period  weight  of 
the  aircraft  was  1255  pounds  over  guarantee  reflecting  a  decrease  of  six  pounds 
during  the  month.  Performance  parameters  of  the  aircraft  remained  within  specifi¬ 
cation  guarantees.  Major  effort  continued  in  support  and  follow-up  of  the  Hiller 
and  Hamilton  Standard  programs  to  resolve  transmission  system  gearing,  bearing, 
aid  lubricating  problems.  Necessary  fixes  were  established  in  all  cases  in  an 
expedited  manner  and  released  for  fabrication  and  installation.  At  the  close  of 
the  reporting  period  all  fixes  had  been  incorporated  and  acceptance  testing  of 
aircraft  units  was  in  process.  Effort  was  also  initiated  during  the  month  to 
incorporate  control  system  changes  necessary  far  first  flight  as  determined  during 
the  flight  control  simulator  tests.  The  changes  were  reviewed  with  ASD  on  28  May 
and  consist  of  the  following: 

a.  Change  from  Ron son  to  Bendix  solenoid  valves  in  stab- 

governor  system. 

b.  Changes  to  roll-yaw  integrator  "B"  package  to  reduce  yaw 
due  to  lateral  control. 

c.  Addition  of  roll  attitude  control  switch  in  cockpit-. 

d.  Increase  rudder  feel  forces  and  eliminate  phasing. 

e.  Add  relief  valves  and  change  plumbing  to  protect  hydraulic 
pumps  from  gasket  failure . 

f .  Add  ttuwuaI  override  in  cockpit  for  collective  throttle 
interconnect  solenoid  and  far  collective  connected-up-range  limit  stops. 
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If. 2 


HS0BIH4  AREAS 


If. 2.1  ITi-Directional  Gearcase 

5Se  redesigned  210-75997  and  998  gears,  the  210-35362  gear 
assemblies,  and  the  210-7591^  aluminum  bronze  scavenge  pump  gear  vere  installed 
for  acceptance  test  of  the  #1  unit.  (See  paragraph  3.I.7.2.2) 

If. 2. 2  Pivot  Gearcase 

Reworked  gears  vere  installed  in  the  gearcase  during:  the  month 
and  acceptance  testing  initiated.  However,  during  the  test,  the  tilting 
mechanism  was  inadvertently  operated  with  the  clutch  engaged  causing  dLnage  to 
the  shaft.  Acceptance  testing  of  the  #1  aircraft  unit  will  begin  in  eatly  J’me. 
(See  paragraph  3. 1.7-2. 1)  \ 

If .2. 3  Main  Gearcase  Heat  Rejection  \ 

All  heat  rejection  fixes  vere  incorporated  and  tests  successfully 
completed.  Acceptance  tests  of  #1  aircraft  units  were  initiated.  The  first  unit 
far  #2  nacelle  was  delivered  to  LTV  on  26  May. 

If. 2. If  Ejection  Seat 

Hie  second  static  firing  of  the  ejection  seat  was  delayed  pending 
review  of  a  report  on  man  c.g.  data  received  from  ASD  on  27  May.  The  report  is 
being  analyzed  to  determine  whether  or  not  the  Douglas  Escapee  1-C  seat  will 
perform  satisfactorily  under  the  full  range  of  c.g. ’s  defined  in  the  report. 

A  discussion  of  the  subject  is  planned  at  ASD  on  8  aid  9  June.  3he  second  firing 
is  anticipated  to  be  conducted  by  15  June. 

HEM  5  DESIGN  DATA 

5.1  Status  of  Design  Data 

Preparation  of  design  data  reports  as  authorized  by  the  Contract 
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Data  Requirements  Document  continued  during  the  reporting  period  with  emphasis 
devoted  to  those  reports  required  for  first  flight  clearance.  Test  reports 
covering  the  starter  pump,  transmission  system  couplings,  APU  turbine,  wind  tun¬ 
nel  tests,  and  power  control  impedance  tests  were  submitted  during  the  reporting 
period.  The  fuel  system  test  plan  was  submitted.  Other  submissions  included 
the  basic  data  report,  wing  fatigue  inspection  criteria,  weight  and  balance 
status  report,  dynamic  analysis  of  the  transmission  system  report,  aircraft 
dynamically  similar  model  test  report  and  a  total  of  11  structural  and  aero¬ 
dynamic  load  reports. 

5.2  Status  of  Technical  Data 

Overall  status  of  design  data  and  surveillance  data  as  of  31  May 

was  aa  follows: 


Design  Data 

Surveillance 

Total 

Total  Submissions  to  date 

1^5 

178 

323 

Total  Submissions  to  go 

Jk 

48 

122 

Grand  Total 

219 

226 

1*5 

Percent  Complete 

66* 

79* 

72* 

A  total  of  93  reports  are  required  for  first  flight  clearance.  At  the  close  of 
the  reporting  period  50  had  been  submitted.  A  total  of  11  reports  are  currently 
considered  behind  schedule ;  however,  submission  of  these  is  anticipated  in  June. 
By  the  end  of  June,  the  Contractor  anticipates  that  82  of  the  total  reports  re¬ 
quired  will  have  been  submitted  and  the  balance  of  11  by  10  July. 

5.3  SCH  Status 

As  of  the  end  of  May,  a  total  of  $6  Specification  Change  notices 
against  contract  reports  had  been  submitted  to  ASD.  Of  these,  78  had  been  ap¬ 
proved;  16  were  disapproved;  and  2  were  pending. 


2? 


ITEM  6  PLIGHT  TEST  AHD  UfSTElBCEHTATION 

6.1  ACCOMPLISBMEHTS 

6.1.1  Instrumentation 

The  instrumentation  effort  during  May  continued  to  be  devoted 
to  calibration,  installation  and  check-out  of  equipment.  Check-out  and  calibra¬ 
tion  for  aircraft  #1  and  #2  was  85jt  and  83 complete,  respectively.  Strain  gage 
Installation  and  calibration  for  ECP-10  vas  complete  on  the  #2  aircraft.  Strain 
gage  installation  and  calibration  for  ECP-20  was  complete  on  #1  main  gear  and 
installation  was  complete  on  the  #2  main  gear.  Wiring  information  for  ECP-20 
vas  released  on  schedule. 

6.1.2  Flight  Test 

General  planning  and  coordination  of  the  flight  test  program 
continued.  Preparation  of  the  Electronic  Test  Plan  continued. 

ITEM  7  REPORTS 

The  Technic-il  Progress  Report  for  the  month  of  April  was  sub¬ 
mitted  to  ASD  on  18  May  and  the  PERT  report  for  April  was  submitted  on  7  May. 

At  the  end  of  May,  four  critical  paths  in  the  same  areas  as  had  been  reported 
last  month  appeared  to  be  potential  problem  areas  all  vith  between  one  and  two 
weeks  of  negative  slack:  main  propeller  integral  gearcases  for  #1  and  2  aircraft; 
availability  of  shafting  for  #1  and  2  aircraft;  availability  of  the  tri-directional 
gearcase  for  #1  and  2  aircraft  and  availability  of  the  pivot  geavcase  for  #1  and  2 
aircraft.  The  Financial  Report  for  the  month  of  April  was  submitted  on  25  May. 

ITEM  8  SPARE  PASTS  FOR  FIVE  PROTOTYPE  AIRPIAKES 

Updating  of  the  CFE  section  of  the  Test  Support  Table  '.os  com¬ 
pleted  during  the  reporting  period  with  submittal  to  ASD  anticipated  in  June. 
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ITEM  9 


DEVELOPMENT  AND  FABRICATION  OF  AGE 


—I* 
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'Hie  status  of  AGE  development  and  fabrication  at  the  end  of 
May  was  as  follows: 


Through  May 

Anticipated 

Submitted 

Approved 

Demonstrated 

CFE  AGERD 

l6l 

155 

66 

3 

GFE  AGERD 

k2 

42 

38 

3 

ITEM  10  SPARE  PARTS  FOR  AGE  -  No  activity  during  May. 

ITEM  11  TRAINING  AND  TRAINING  EQUIPMENT 

The  proposal  for  organizational  maintenance  pilot  ground  school 
and  flight  transition  training  was  submitted  to  ATC  on  13  May.  The  fourth  series 
of  training  classes  for  Contractor  personnel  was  completed  on  21  May. 

ITEM  12  CONTRACTOR  SUPPORT  OF  FLIGHT  TEST  PROGRAM 

A  letter  was  received  from  WRAMA  in  early  May  indicating  pro¬ 
posed  Materiel  Support  Procedures  for  support  of  the  XC-142A  aircraft  during 
Category  I  and  II  testing.  Consents  concerning  the  suggested  procedures  were 
submitted  to  WRAMA  by  the  Contractor  at  the  end  of  May.  A  letter  from  WRAMA  was 
also  received  during  the  reporting  period,  forwarding  information  concerning 
Cenex  shipping  containers  to  ship  spares,  AGE  and  tools  to  EAFB  for  support  during 
the  Category  II  flight  test  program.  The  feasibility  of  using  these  containers 
was  determined  to  be  satisfactory  and  a  quantity  was  requested  by  the  Contractor 
at  the  end  of  the  month. 
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ragS  DURING  MAY.  19& 


DATE 

PLACE 

PURPOSE 

1-31 

Hiller 

Monitor  program  progress  and 
provide  technical  assistance. 

12-13 

Hiller 

Program  cost  review 

12-13 

AFFTC,  EAFB 

Materiel  Support  Procedures 
Conference 

17-20 

Western  Gear 

Evaluate  proposal  on  flap  brake 

21 

American  Brake  Shoe 

Discussion  of  starter  pump 
performance 

22 

Sargent-Fletcher 

Review  testing  of  wing  zaotor 
gearcase 

23 

Western  Gear 

Witness  tests  of  wing  bra&e 

28 

ASD  -  SPO 

Report  of  Simulator  progress 
clearance  of  Flight  Control  Sys¬ 
tem  for  first  flight. 

VISITS  TO  LTV 

DURING  MAY 

DATE 

FROM 

PURPOSE 

13-17 

ASD  -  SPO 

General  Technical  Review 

15 

WRAMA 

Coordinate  Materiel  Support 
Procedures  requirements  with  Con¬ 
tractor  and  local  BuWeps  Rep. 

28 


FUTURE  SIGNIFICANT  EVENTS 


It  is  anticipated  that  the  following  significant  items  will  be  accomplished 
during  the  next  three  months: 

June 

'  •  Completion  of  Aircraft  Drop  Tests 

•  Start-  of  150-Hour  Functional  Testing  on  PITS 

•  Start  of  50-Hour  Aircraft  Tie-down  Test 

•  Completion  of  50-Hour- .Qualification  Test  on  Pivot  and  Tri -Direc¬ 

tional  Gearcase 

•  Completion  of  50-Hour  Qualif  ication  JPenalty  Test  of  Main  IGC 

•  Start  of  UHT  Static  Tests 

•  Start  of  Symmetrical  Condition  Static  Tests  "  ^ 

•  Delivery  of  Main  IGC* s. Shafting,  Pivot  and  Tr i -Directional  Gear- 

cases  for  #1  Aircraft 

•  Accomplishment  of  Formal  Aircraft  Rollout  Ceremony 

•  Firing  of  second  Ejection  Seat  Test 

•  Completion  of  Wing  Shaft  Fatigue  Test 

•  Completion  of  Main  Prop  IGC  Barrel  Fatigue  Test 

•  Completion  of  Pivot  and  Tri-Directional  Gearcase  Static  Tests 

•  Completion  of  Final  Set  of  Flaps  and  Ailerons 


July 


•  Completion  of  50-Hour  Aircraft  Tie-down  Test 

•  Start  of  Category  I  Flight  Test  Program 

August 

•  Start  of  Pilot's  Ground  School  Course 

•  Category  I  Shakedown  Flight  on  #1  Aircraft  ""  , 

Da  addition,  it  is  anticipated  that  the  following  budgetary  proposed  will 
he  submitted  to  ASD  in  June: 

EC?  2h  Retrofit  of  Power  Takeoff  Engine  Units 


ECP  INDEX 


ECP  Ho. 

Title 

Status 

Fuselage,  Installation  of  Aft  Fuselage 
Escape  Doors 

Disapproved 

2 

Electrical,  Installation  of  35  KVA 
Generators 

Disapproved 

3 

Electronics,  Additional  AT-256A/ARC  UHF 
Ccaaxunications  Antenna;  Installation  of 

Disapproved 

h 

Flight  Tests,  Category  I  Inflight  Load 
Survey;  Elimination  of 

Authorized 

5 

Ground  Tests,  Escape  System  Sled  Tests; 
Elimination  of 

Authorized 

6 

Fuel  System,  Ferry  Fuel  Tank;  Elimination 
of 

Authorized 

7 

Escape  System,  Douglas  Escapac  1-C  Ejec¬ 
tion  Seat  in  Lieu  of  Itf-1  (Modified) 

Cancelled 

' .. 

Seat;  Installation  of 

8  "  - 

Furnishings;  Cargo,  Troop  Accessories 
for  Four  Alzplanes,  Elimination  of 

Authorized 

9 

Ground  Test,  Wing  Fatigue  Test;  Elimina¬ 
tion  of 

Authorized 

10 

Structural  Demonstrator  Instrumentation, 
Addition  of 

Authorized 

11 

Ground  Test,  Structural  Failing  Load 

Test,  Elimination  of 

Authorized 

12 

Navigation  Equipment,  AR/ARC-21C  in  Lieu 
of  AH/AHH-52  (V);  Provisions  for 

Disapproved 

13 

Propulsion  System,  Integral  Gearbox 
Propeller  System  Test;  Reduction  of 

* 

lU 

Braving  Quality  Requirements;  Reduction  of 

* 

15 

Weight “Control  Policy;  Revision  of 

Disapproved 

l6 

Main  Propeller  IGC  Bearing  Change 

Authorized 

30 


BCP  So. 

Title 

Status 

17 

Aluainua  Forging  Treatment  to  Improve 
Corrosion  Resistance 

Cancelled 

18 

Redesign  Main  Propeller  Blade;  Full  Scale 
Test  at  HASA-Amee 

Authorized 

18-1 

Redesign  Main  Propeller  Blade;  0.60  Scale 
Test  at  KASA-Aaes 

Authorized 

19 

Elimination  of  Engine  Hacelle  Anti-Icing 

Cancelled 

20 

Deletion  of  Category  I  Flight  Teats  on 

So.  4  Aircraft 

Authorized 

21 

Cargo  Compartment  Trim;  Elimination  of 

Disapproved 

22 

Revision  to  Engine  Throttle  Control 

Mechanism 

Authorized 

23 

Extension  of  Category  I  Flight  Test  Program 

Disapproved 

24 

Retrofit  of  Power  Takeoff  Engine  Units 

Pending 
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CCN  INDEX 


CCN  No. 

Title 

Date 

1 

Substitute  35  KVA  Generator  for  25  KVA 
Generator 

12-19-62 

2 

Reduction  in  Data  Requirements  and  Engine 
Designation  Change 

4-26-63 

5 

Substitute  25  KVA  Generator  for  35  KVA 
Generator 

2-04-63 

k 

Reduction  in  IGB  Propeller  Testing 

5-03-63 

5 

Approval  of  ECPs  4-9 

6-05-63 

6 

Elimination  of  Structural  Palling  Load 

Tests 

7-23-63 

7 

Approval  of  ECPs  5,  6,  8,  9,  16 

7-23-63 

8 

Additional  Electronic  Support  Equipment 

7-19-63 

9 

Cancellation  of  CCSs  5  and  7  and  Approval 
of  ECPs  5,  6,  8,  9,  16 

8-02-63 

10 

Partial  Cancellation  of  CCN  No.  2  and  Rein¬ 
statement  of  Reduction  in  Data  Requirements 

8-22-63 

11 

Partial  Cancellation  of  CCN  No.  2  and  Rein¬ 
statement  of  Engine  Designation  Change 

8-22-63 

12 

Approval  of  ECP  18-1 

9-30-63 

lj 

Approval  of  ECPs  4  and  10 

11-13-63 

1.4 

Approval  of  ECP  18 

11-19-63 

15 

Approval  of  Revision  to  Contract  Data 
Requirements  Document 

12-05-63 

l6 

Approval  of  ECP  20 

2-19-64 

17 

Approval  of  Inspection  of  Damaged  Engine 

3-16-64 
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LIST  OF  ABBREVIATIONS 


Aircraft 

Aerospace  Ground  Equipment 
Army  Materiel  Command 
Auxiliary  Power  Unit 
Aeronautical  Systems  Division 
Air  Training  Cceasacd 
Contract  Change  Notice 
Contractor  Furnished  Equipment 
Design  Information  Element  Test 
Edwards  Air  Farce  Base 
Engineering  Change  Proposal 
Government  Furnished  Equipment 
Integral  Gear  Case 

Program  Evaluation  and  Review  Technique 

Propulsion  Integrated  Test  Stand 

Quick  Engine  Change 

Systems  Program  Ofrice 

Unit  Horizontal  Tail 

Constant  Speed  Drive 

Warner  Robbins  Air  Materiel  Area 


